Functional label-free assays for characterizing the in vitro mechanism of action of small molecule modulators of capsid assembly.
HIV capsid protein is an important target for antiviral drug design. High-throughput screening campaigns have identified two classes of compounds (PF74 and BI64) that directly target HIV capsid, resulting in antiviral activity against HIV-1 and HIV-2 laboratory strains. Using recombinant proteins, we developed a suite of label-free assays to mechanistically understand how these compounds modulate capsid activity. PF74 preferentially binds to the preassembled hexameric capsid form and prevents disruption of higher-order capsid structures by stabilizing capsid intersubunit interactions. BI64 binds only the monomeric capsid and locks the protein in the assembly incompetent monomeric form by disrupting capsid intersubunit interactions. We also used these assays to characterize the interaction between capsid and the host protein cleavage and polyadenylation specific factor 6 (CPSF6). Consistent with recently published results, our assays revealed CPSF6 activates capsid polymerization and preferentially binds to the preassembled hexameric capsid form similar to the small molecule compound, PF74. Furthermore, these label-free assays provide a robust method for facilitating the identification of a different class of small molecule modulators of capsid function.